Nuclear transfer of sand cat cells into enucleated domestic cat oocytes is affected by cryopreservation of donor cells.
In the present study, we used the sand cat (Felis margarita) as a somatic cell donor to evaluate whether cryopreservation of donor cells alters viability and epigenetic events in donor cells and affects in vitro and in vivo developmental competence of derived embryos. In Experiment 1, flow cytometry analysis revealed that the percentage of necrosis and apoptosis in cells analyzed immediately after freezing/thawing (61 vs. 8.1%, respectively) was higher than that observed in frozen/thawed cells cultured for 18 h (6.9 vs. 3.3%, respectively) or 5 days (38 vs. 2.6%; respectively). The relative acetylation level of H3K9 was lower in frozen/thawed cells (5.4%) compared to that found in cultured cells (60.1%). In Experiment 2, embryos reconstructed with frozen/thawed cells had a lower cleavage rate (85%; day 2) than did embryos reconstructed with cultured cells (95%), while development to the blastocyst stage (day 8) was not affected by cell treatment (17.0% with frozen/thawed cells vs. 16.5% with cultured cells). In Experiment 3, pregnancy rates were similar between both cell treatments (32% with frozen/thawed cells vs. 30% with cultured cells), but the number of embryos that were implanted, and the number of fetuses that developed to term was lower for embryos reconstructed with frozen/thawed cells (1.2 and 0.3%, respectively) than those reconstructed with cultured cells (2.6 and 1.8%, respectively), while the number of fetuses reabsorbed by day 30 was higher (75%) for embryos reconstructed with frozen/thawed cells than those reconstructed with cultured cells (31%). A total of 11 kittens from cultured cells and three kittens from frozen/thawed cells were born between days 60 to 64 of gestation. Most kittens died within a few days after birth, although one kitten did survive for 2 months. In Experiment 4, POU5F1 mRNA expression was detected in 25% of blastocysts derived from frozen/thawed cells, whereas 88 and 87% of blastocysts derived from cultured cells and by in vitro fertilization, respectively, expressed POU5F1. We have shown that cell cryopreservation increased the incidence of necrosis and apoptosis and altered epigenetic events in donor cells. Consequently, the number of embryos that cleaved, implanted, and developed to term-gestation and POU5F1 expression in derived blastocysts indirectly was affected.